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CATARACT OF THE EYE LENS

Radiation-induced opacification of the lens of the eye, or cataract
formation, has been observed to result from a dose of radiation to the lens
in excess of 0.6-1.5 Gy, depending on the dose rate and the linear energy
transfer (LET) of the radiation, as well as on the sensitivity of the method
used to examine the lens (ICRP84). The threshold for ophthalmologically
detectable opacities in atomic-bomb survivors has been estimated to range,
using T65 dosimetry, from 0.6 to 1.5 Gy (Ot82), whereas the threshold in
persons treated with x rays to the eye has been observed to range from
about 2 Gy when the dose was received in a single exposure to more than
5 Gy when the dose was received in multiple exposures over a period of
weeks (Me72, ICRP84). The threshold for neutrons appears to be lower;
that is, in patients treated with 7.5 MeV neutrons in multiple exposures
over a period of 1 month, the threshold for a vision-impairing cataract
was estimated to approximate 3-5 Gy (Ro76). By the same token, long-
continued occupational exposure to 0.7-1 Gy of mixed neutron-gamma
radiation has been observed to cause cataracts (Ha53, Lv74), whereas
similar occupational exposure to comparable doses of x rays or gamma rays
has not (ICRP84).

Although it is clear from the foregoing that detectable injury of the lens
can result from a dose of as low as 1 Gy, depending on the dose rate and
LET of the radiation, the threshold for a vision-impairing cataract under
conditions of highly fractionated or protracted exposure is thought to be no
less than 8 Sv (ICRP84). This dose exceeds the amount of radiation that can
be accumulated by the lens through occupational exposure to irradiation
under normal working conditions and greatly exceeds that which is likely
to be accumulated by a member of the general population through other
types of exposure.

LIFE SHORTENING

In laboratory mammals exposed to whole-body radiation, life ex-
pectancy decreases with increasing dose. From early experiments with
rats and mice, the life-shortening effect of irradiation was interpreted as a
manifestation of accelerated aging (Ru39, He44, Br52, A157, Ca57). When
analyzed in relation to the cause of death, however, the effect was not
observed to be the same for all age-related diseases (Up60) but to result
principally from an accelerated onset of neoplasia (Wa75).

Mortality from diseases other than cancer has not been consistently or
significantly increased by irradiation in human populations (Be78, UN82),
with the possible exception of an early cohort of U.S. radiologists (Wa56,
Wa66, Se58, Se65, Ma75a, Ma75b) in whom the confounding influence of